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Hall and Qu, 2006

Snow albedo feedback
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Grise and Polvani, 2014
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• Midlatitude clouds introduce potential constraint on 
cloud feedback in these regions (via analysis of 
reflected shortwave and liquid/ice water path)

suggested by McCoy et al., 2015
Liquid/Ice Cloud Mass
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• Ice-liquid partitioning (or just mean cloud liquid water) 
(McCoy et al., 2015) 

• Mean state shallow/deep mixiness (Sherwood et al., 2014) 

• Tropical/subtropical relative humidity/cloudiness (Volodin, 
2007; Sherwood et al., 2010; Fasullo and Trenberth, 2012; 
Bony and DuFresne 2005) 

• Midlatitude jet shift (Grise and Polvani, 2014) or maybe not 
(Wall and Hartmann, 2015)
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• See where mean-state SW CRE projects most strongly onto 
the global cloud feedback (via partial least squares) 

• Use AMIP models, which have same surface temperature 
distribution (more of an apples-to-apples comparison with 
observations)
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r-value between  
SW CRE in each 
model and the 
global cloud  
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leading EOF 
of SW CRE

r-value between 
EOF and PLS 
exceeds 0.9

r-value between 
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and the cloud 

feedback  
~0.8
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r-value between ∆SW CRE (amip4k - amip) and the 
global cloud feedback
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r-value between ∆SW CRE (amip4k - amip) and the 
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CERES 
EBAF 
data
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Shortwave cloud feedback dominates

Comments
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Coupled AMIP

Similar relationship in coupled models, though less  
strong (Hadley cell edge differs ~6o across models) 
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Not a new idea, but not fully assembled 

Sherwood et al., 2010
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Not a new idea, but not fully assembled 

Seidel et al., 2008
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Not a new idea, but not fully assembled 

Seidel et al., 2008

Sherwood et al., 2010

Soden and Vecchi, 2011

Bony and DuFresne, 2005
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• AMIP models allow close spatial comparison of models 

• Dipole in mean state SW CRE explains over 60% of 
cloud feedback 

• Results suggest this is due to a expansion of the 
Hadley cell that shifts mean state SW CRE 

• Variance in cloud feedback explained by gradient in 
SW CRE across subtropical margin 

• CERES data suggests models with larger cloud 
feedbacks are closer to reality

Summary
















